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BRAKE SYSTEM FOR PATIENT CARE EQUIPMENT SUPPORT ARM 



CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority under 35 U.S.C. 1 19(e) to U.S. 
Provisional Application Serial No. 60/510,756, entitled "PATIENT EQUIPMENT 
SUPPORT SYSTEM,"filed October 13, 2003, which is expressly incorporated by 
reference herein. 



FIELD OF THE INVENTION 
10 The present disclosure relates to a system for supporting patient care 

equipment, and more particularly relates to a brake system for use with patient care 
equipment support system. 



BACKGROUND AND SUMMARY OF THE INVENTION 

15 Hospitalized patients often require patient care equipment to be in 

close proximity during hospital care. Such patient care equipment may include heart 
monitoring equipment, medical gas delivery equipment, infusion pumps, intra- venous 
bags, equipment monitors, defibrillators, and other patient care equipment, many of 
which directly connect to the patient via lines or tubes. 

20 The present invention comprises one or more of the following features 

or elements in the appended claims or combinations thereof. 

A support structure is provided typically to be at the head end of a 
patient support device. The support structure may be configured to be mounted to 
extend between a hospital floor and ceiling, or upwardly from a hospital floor or 

25 downwardly from a hospital ceiling, or it may be configured to extend outwardly 
from a hospital wall or be embedded in the wall. The support structure may be 
positioned adjacent a hospital wall or spaced therefrom. An arm extends from the 
support structure and is pivotally movable relative to the structure, typically in a 
horizontal plane. The arm may be telescoping or fixed in length and comprise a first 

30 portion having a mount end pivotably mounted to the support structure and a distal 
end extending away from the support structure. The first portion is pivotable about a 
pivot axis, and a second portion is coupled to the distal end of the first portion and 
may be configured to telescope relative to. the first portion. 
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A patient care equipment column may be supported by the second 
portion, the patient care equipment column providing either mounting capabilities for 
patient care equipment or a service head for patient care equipment, or both. Patient 
care equipment may be mounted or coupled to an equipment support, and/or patient 
5 care equipment may be coupled to any one or more of the services provided by one or 
more service heads. The patient care equipment column may be pivotable about a 
vertical axis passing through the distal end of the arm. 

The support structure may be integrated with or part of a headwall 
and/or a bed locator. The support structure and/or arm and/or service head and/or 
10 headwall may have service outlets, such as for delivery of medical gases or suction, 
delivery of electrical power, and transmission of data. 

Additional telescoping or fixed-length arms may be provided, and may 
be mounted to the support structure for horizontal pivotable movement about the 
same pivot axis, or about different axes. Such additional arms may carry a service 
1 5 head, a monitor, and/or patient monitoring equipment. 

In some illustrative embodiments, a console or head wall unit is 
provided, the console providing cabinets for housing any one of the service head, the 
monitor, and the equipment support when these are in their respective storage 
positions. 

20 Illustratively, a brake system is provided for impeding the pivoting 

movement of at least one of the arms when the brake system is actuated. In the 
illustrated embodiment, the brake system includes a pivot member, such as a tube or 
an arbor, coupled to the arm for rotation therewith about an axis. A brake is movable 
between a braking position engaging the pivot member with sufficient force to 

25 impede the pivoting movement of the arm and a releasing position allowing pivoting 
movement of the arm. An actuator is coupled to the brake to move the brake between 
the braking and releasing positions in response to an input from a user. Typically, the 
pivot member will be a tube mounted to the arm generally concentric with the axis of 
rotation of the arm. 

30 In some embodiments, the brake includes a strap configured to be 

wrapped around a portion of the pivot member and a linear actuator coupled to the 
strap. In some other embodiments, the brake includes a brake pad engageable with 
the pivot member, a caliper arm carrying the brake pad and a linear actuator coupled 
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to the caliper arm for moving the brake pad into and out of engagement with the pivot 
member in response to a user input. 

In alternative embodiments, the brake includes a gear mounted 
generally concentrically to the pivot member for rotation therewith, a caliper arm 
5 having a tooth and a linear actuator coupled to the caliper arm for moving the tooth 
into and out of engagement with the pivot member-mounted gear in response to a user 
input. 

Features of the present disclosure will become apparent to those skilled 
in the art upon consideration of the following detailed description of illustrative 
10 embodiments exemplifying the best mode of carrying out the present disclosure as 
presently perceived. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 

1 5 figures, in which: 

Fig. 1 is a perspective view of a patient care equipment support system 
and a hospital bed positioned adjacent thereto, and showing a headwall, cabinets on 
both sides of the headwall and a plurality of radial arms supporting respective patient 
care equipment columns, 

20 Fig. 2 is a perspective view of a headwall support structure supporting 

the radial arms and a brake system for selectively impeding the pivoting movement of 
at least one of the radial arms relative to the headwall support structure when the 
brake system is actuated, and 

Figs. 3 and 4 are perspective views of alternative embodiments of the 

25 Fig. 2 brake system. 

DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

For the purposes of promoting an understanding of the principles of the 
present invention, reference will now be made to a number of illustrative 
30 embodiments shown in the accompanying drawings and the following description. 

Fig. 1 shows a patient care equipment support system 20 and a patient 
support device 22 positioned in front of the equipment support system 20. The patient 
support device 22 is illustratively a hospital bed positioned in a patient room 24 of a 
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hospital or healthcare facility. However, it should be understood that the equipment 
support system 20 may very well be used in conjunction with other patient support 
devices, such as, for example, stretchers, ambulatory care chairs, etc. Also, it should 
be understood that the equipment support system 20 may be used in different settings 
5 such as, for example, intensive care rooms, operating rooms, and physician offices. 

The equipment support system 20 includes a console 40 including a 
headwall 42 having cabinets 44, 46 positioned on the opposite sides thereof. 
Illustratively, the cabinets 44, 46 have access doors 48, 50. Alternatively, the cabinets 
44, 46 may be without doors. Also, it is within the scope of the present disclosure to 

10 utilize other types of doors such as bi-fold doors or pocket doors. Further, it is within 
the scope of the present disclosure for the console 40 to have only one cabinet or to 
have no cabinets at all. The console 40 includes an upper space 52 bounded by a top 
wall 54, a bottom wall 56 and side walls 58, 60. In some embodiments, the upper 
space 52 may be dispensed with. 

15 A plurality of drawers 62 are illustratively positioned under the cabinet 

46 for providing additional storage space. Alternatively, the drawers 62 may be 
replaced with a supply cart or a pull-out stool (not shown) for use by a caregiver. In 
some embodiments, the pull-out stool is movable between a raised use position and a 
lowered storage position for storage under the cabinet 46. 

20 Illustratively, the headwall 42, the cabinets 44, 46 and the drawers 62 

are built into the wall 26 of the patient room 24 such that the front surfaces of the 
headwall 42, the cabinets 44, 46 and the drawers 62 are substantially flush with the 
wall 26. However, it is should be understood that the equipment support system 20 
could be positioned to jut outwardly from the wall 26, or, alternatively, spaced apart 

25 from the wall 26 as a freestanding structure. Also, the equipment support system 20 
may be configured to extend between the floor 28 and the ceiling 30 of the hospital 
room 24, or may be configured to extend upwardly from the floor 28 or extend 
downwardly from the ceiling 30: 

The equipment support, system 20 includes a plurality of radial arms 

30 70, 72, 74 extending outwardly from a support structure 76 (shown in Fig. 2) of the 
headwall 42. Alternatively, the radial arms 70, 72, 74 may be suspended from the 
ceiling 30 of the hospital room 24. Each radial arm 70, 72, 74 carries a patient care 
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equipment column 80, 82 and 84 at a distal end thereof. Each column 80, 82, 84, in 
turn, carries some type of patient care equipment 90, 92 and 94. 

As used in the description and claims, the words "arm" or "radial arm" 
generally refer to a horizontally disposed structure, and the word "column" generally 
5 refers to a vertically disposed structure mounted on a radial arm. However, these 
definitions should not in any way be construed as limiting to the possibility of 
embodiments. 

Some examples of the patient care equipment 90, 92 and 94 are heart 
monitoring equipment, medical gas delivery equipment, infusion management 

10 systems, intra-venous pumps, intra- venous bags, equipment monitors, patient care 
monitors, defibrillators, satellite modules, service connectors, and the like, many of 
which are directly connected to the patient via lines or tubes. In addition, the 
headwall 42 may include service connectors 96. Some examples of service 
connectors are electrical ports, medical gas ports (such as oxygen, nitrogen, etc), 

15 vacuum ports and communication ports (such as video, audio, data, etc). 

The radial arms 70, 72, 74 are mounted to the support structure 76 to 
pivot about a generally vertical pivot axis 98. Although, the radial arms 70, 72, 74 are 
mounted to the support structure 76 to pivot about the common pivot axis 98, the 
radial arms 70, 72, 74 may very well be mounted to pivot about separate pivot axes 

20 (not shown). For example, the radial arms 70, 72, 74 may be spaced apart along the 
length dimension of the headwall 42 such that the arms 70, 72, 74 have parallel 
spaced apart pivot axes. Alternatively, the radial arms 70, 72, 74 may be positioned 
on separate spaced apart walls in the hospital room 24. 

Each column 80, 82, 84 is pivotable about a second vertical axis 100, 

25 102, 104 that is parallel to and spaced apart from the common pivot axis 98. Such 
dual pivoting movement permits each arm 70, 72, 74 to be accessible from a wide 
range of locations in the hospital room 24. In addition, the first and second radial 
arms 70, 72 are configured to be telescoping to provide greater flexibility and 
movement of the arms 70, 72 and the attached columns 80, 82. The third radial arm 

30 74, however, is fixed length. 

Each telescoping arm 70, 72 includes a first segment 110 and a second 
segment 112 that telescopes horizontally into and out of the first segment 110. Each 
first segment 110 has a mount end 1 14 coupled to the headwall support structure 76 
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for pivoting movement about the common pivot axis 98. Each second segment 112 
has a distal end 116 coupled to the respective patient care column 80, 82. 

The first telescoping arm 70, the associated column 80 and the patient 
care equipment 90 can pass around both the second and third arms 72, 74, the 
5 associated columns 82, 84 and the patient care equipment 92, 94. Likewise, the 

second telescoping arm 72, the associated column 82 and the patient care equipment 
92 can pass around the third arm 74, the associated column 84 and the patient care 
equipment 94. This feature provides the option of positioning the first arm 70 on 
either side of the second and third arms 72, 74 and the second arm 72 on either side of 
10 the third arm 74, thereby giving the caregiver flexibility in setting up the patient care 
equipment about a patient. Illustratively, the longer reaching arms are positioned 
vertically above the shorter arms, facilitating movement of the arms past each other. 

Illustratively, the upper space 52 extends horizontally for substantially 
the entire length of the console 40. Also, the upper space 52 is of sufficient depth to 
15 allow the radial arms 70, 72, 74 to be positioned in their storage positions inside the 
upper space 52. The interior regions 64, 66 of the cabinets 44, 46 communicate with 
the upper space 52 so that when the radial arms 70, 72, 74 are in their storage 
positions, the columns 80, 82 and 84 and the associated patient care equipment 90, 92 
and 94 are stowed inside the respective storage cabinets 44, 46. Illustratively, the 
20 console 40 is configured such that the radial arms 70, 72, 74, the columns 80, 82 and 
84 and the associated patient care equipment 90, 92 and 94 can be stored completely 
within the console 40. 

Illustratively, the patient care column 80 includes an upper segment . 
120 and a lower segment 122 that telescopes vertically relative to the upper segment 
25 120 under the power of an electric motor, such as a linear actuator, housed in the 

upper segment 120. A switch for operating the electric motor may be provided either 
on the patient care column 80 or on a remote control. The lower segment 122 of the 
patient care column 80 includes a post receiver 124 for receiving a mounting post 126 
of a patient care equipment support 128. The patient care equipment 90 is supported 
30 on the patient care equipment support 128, which, in turn, is supported on the lower 
segment 122 of the patient care column 80. 

The vertical telescoping movement of the lower segment 122 relative 
to the upper segment 120 permits the patient care equipment support 128 to be raised 
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and lowered for facilitating the loading of the patient care equipment 90 thereon. 
Also, such vertical movement permits optimal positioning of the patient care 
equipment 90 relative to the patient support device 22. In addition, such vertical 
movement permits the docking of the patient care equipment support 128 with a post 
5 receiver (not shown) mounted on the patient support device 22 or in one of the 

cabinets 44, 46. An illustrative patient care equipment support system of this type is 
described in U.S. Patent Application, Serial No. 10/802,287, filed March 17, 2004, 

now U.S. Patent Application Publication No. , which is hereby 

incorporated by reference. 

1 0 Fig. 2 shows the support structure 76 supporting the radial arms 70, 72, 

74 for pivoting movement about the common pivot axis 98. Illustratively, the support 
structure 76 includes a pair of laterally, spaced apart, vertically extending members 
140, 142. An arm mount 144 extends laterally between the vertically extending 
members 140, 142 near the ceiling 30. The arm mount 144 includes an upper 

15 platform 146 and a lower platform 148. As shown in Fig. 2, the radial arms 70, 72, 74 
are received in a space 150 bounded by the upper and lower platforms 146, 148. 

In some embodiments, the vertically extending members 140, 142 
extend between the floor 28 and the ceiling 30. The floor 28 and ceiling 30 near the 
headwall support structure 76 may require additional reinforcement in order to 

20 - support the weight of the radial arms 70, 72, 74 and the associated columns 80, 82, 84 
and the patient care equipment 90, 92, 94. 

The upper and lower platforms 146, 148 each have a central bore 152. 
Each arm 70, 72, 74 includes a pivot member, such as a tube or an arbor, which 
extends through the central bores 152 in the platforms 146, 148 so that the arms 70, 

25 72, 74 can each individually pivot about the common pivot axis 98. Typically, the 
pivot member will be a tube mounted to the associated arm 70, 72, 74 generally 
concentric with the axis of rotation 98 thereof . Only one pivot tube 154 coupled to 
the arm 70 is shown. The pivot tubes coupled to the arms 72, 74 are not shown. The 
term "tube" used in the specification and claims generally refers to a cylindrical 

30 member such as a shaft, an arbor, etc. 

As shown in Fig. 2, the pivot tube 154 coupled to the arm 70 extends 
upwardly through the central bore 152 in the upper platform 146. A plurality of 
service lines 156 are routed from the ceiling 30 through the support structure 76, the 
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arms 70-74 and the columns 80-84 to the associated patient care equipment 90-94. 
The support structure 76 includes thrust bearings 158 for supporting the weight of the 
arms 70-74, the associated columns 80-84 and the patient care equipment 90-94. 

The upper and lower platforms 146, 148 are similarly constructed. The 
5 description below of the upper platform 146 is descriptive of both the upper and lower 
platforms 146, 148. Illustratively, the upper platform 146 includes an outwardly 
extending shelf 160, a back wall 162 extending along a back edge of the shelf 160, a 
front wall 164 extending along a front edge of the shelf 160 and a pair of side walls 
166, 168 extending along side edges of the shelf 160. 

10 Illustratively, a brake 200 is provided for impeding the pivoting 

movement of the arm 70 about the pivot axis 98 when the brake 200 is actuated. The 
brake 200 includes a strap or belt 202 coupled to a hook 204 at a first end 206 thereof 
and coupled to a strap tightener 208 at a second end 210 thereof. The strap 202 is 
partially wrapped around the pivot tube 154 which is fixedly attached to the arm 70 

15 for rotation therewith. Illustratively, the strap 202 is made of rubber, metal or 

composite having relatively high coefficient of friction. The hook 204 is bolted to the 
side wall 166 of the upper platform 146. The first end 206 of the strap 202 forms a 
loop for engagement with the hook 204. The strap tightener 208 includes an over-the- 
center linkage 214. The second end 210 of the strap 202 forms a loop for engagement 

20 with a pin 218 of the over-the-center linkage 214. 

When the strap tightener 208 is in a strap -tightening position, the strap 
202 is pulled tightly to constrict around the pivot tube 154 fixedly mounted to the arm 
70 such that the pivoting movement of the arm 70 is impeded. When a caregiver 
desires to move the arm 70, the caregiver operates a user input device 220 to move the 

25 strap tightener 208 to a strap-releasing position to loosen the strap 202 around the 
pivot tube 154 to free the arm 70 to pivot about the pivot axis 98. The user input 
device 220 may be a button, a handle, lever, switch, knob, and the like. The user 
input device 220 may be located at any convenient location for access by a caregiver. 
Thus, the user input device 220 may be located on the patient care column 80 at about 

30 the shoulder-height position. Alternatively, the user input device 220 may be located 
at a location remote from the column 80 such as, for example, on the wall 26 of the 
patient room 24 or on a remote control device. In the embodiment shown in Figs. 1 
and 2, the user input device 220 is located.on the column 80 and on the wall 26. 
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Illustratively, the strap tightener 208 includes a linear actuator 222 
coupled to the over-the-center linkage 214. The linear actuator 222 includes a 
housing 224 and a piston 226 reciprocably mounted therein. The over-the-center 
linkage 214 includes two links 228, 230 arranged substantially in parallel. At one 
5 end, the links 228, 230 are pivotably mounted to a u-shaped bracket 232 via two 

spaced- apart pins 234. The u-shaped bracket 232 is mounted on the shelf 160 of the 
headwall support structure 76. At the other end, the links 228, 230 are pivotably 
mounted to the piston 226 of the linear actuator 222 via a pin 236. The housing 224 
of the linear actuator 222 is pivotably mounted to a bracket 238 via a pin 240. The 

10 bracket 238 is mounted to a horizontally extending cross member 242 by fasteners 

244. The cross member 242 is mounted to the vertically extending members 140, 142 
of the headwall support structure 76. The pin 218 of the over-the-center linkage 214 
to which the second end 210 of the strap 202 is attached is located intermediate of the 
pins 234 at one end of the links 228, 230 and the pin 236 at the other end of the links 

15 228,230. 

When the linear actuator 222 is deactivated, the tightener 208 is in the 
strap-tightening position (shown in solid in Fig. 2) preventing the pivot tube 154 and 
the arm 70 from rotating about the pivot axis 98. In this position, the piston 226 is 
retracted back into the housing 224 and the links 228, 230 are just below the center 

20 point at which the links 228, 230 and the strap 202 are generally horizontal. When the 
linear actuator 222 is activated, the tightener 208 moves to the strap-releasing position 
(shown in phantom in Fig. 2). In this position, the piston 226 extends upwardly from 
the housing 224. As the piston 226 extends upwardly, the links 228, 230 are pivoted 
about the two spaced-apart pins 234 in a clockwise direction 246. As the links 228, 

25 230 pivot in the clockwise direction 246, the pin 218 to which the second end 210 of 
the strap 202 is attached moves closer to the pivot tube 154, thereby releasing the 
tension in the strap 202. When the tension in the strap 202 is released, the pivot tube 
154 and the arm 70 are freed to pivot about the pivot axis 98. 

When the linear actuator 222 is again deactivated, the tightener 208 

30 moves back to the strap-tightening position (shown in solid in Fig. 2) to impede the 
pivot tube 154 and the arm 70 from rotating about the pivot axis 98. In the strap- 
tightening position, the piston 226 is retracted back into the housing 224 and the links 
228, 230 are pivoted in a counterclockwise direction 248. As the links 228, 230 pivot 
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in the counterclockwise direction 248, the pin 218 to which the second end 210 of the 
strap 202 is attached moves away from the pivot tube 154, thereby increasing the 
tension in the strap 202. When the tension in the strap 202 is increased, the pivot tube 
154 and the arm 70 are restricted from pivoting about the pivot axis 98. As the links 
5 228, 230 pass the center point at which the links 228, 230 and the strap 202 are 
generally horizontal, the tension in the strap 202 causes the pin 218 to which the 
second end 210 of the strap 202 is attached to exert downward pressure on the piston 
226 of the linear actuator 222, effectively preventing accidental release of the tension 
in the strap 202 until the linear actuator 222 is again activated. This fail-safe feature 

10 also prevents accidental release of the tension in the strap 202 in the event of power or 
equipment failure. 

In the illustrative embodiment, when the strap tightener 208 is in the 
strap-tightening position, a caregiver may still be able to pivot the arm 70 about the 
pivot axis 98 with a predetermined amount of force. Thus, the arm 70 is able to be 

1 5. moved even in the event of a power or equipment failure. However, during normal 
operation, a caregiver engages the button 222 to loosen the strap 202 and then moves 
the arm 70 and the column 80 to the desired position. When the arm 70 and the 
column 80 reach the desired position, the button 222 is released and the strap 
tightener 208 is again reactivated. 

20 Fig. 3 shows a second embodiment 300 of the brake to selectively 

impede the pivoting movement of the arm 70. The brake 300 includes a pair of 
caliper arms 302 that pivot about respective pins 304. The pins 304 are mounted to 
the shelf 160 of the headwall support structure 76. The caliper arms 302 may have 
associated brake pads 306 coupled thereto for engagement with the outer surface 308 

25 of the pivot tube 154 carried by the arm 70. A linear actuator 3 10 is illustratively 

provided for moving the caliper arms 302 between a brake-engaging position shown 
in Fig. 3, where the brake pads 306 are pressed against the pivot tube 154 so that the 
pivot tube 1 54 and the radial arm 70 are impeded from pivoting about the pivot axis 
98, and a brake-releasing position shown in phantom in Fig. 3, where the brake pads 

30 306 disengage from the pivot tube 154 so that the pivot tube 154 and the radial arm 70 
are permitted to pivot about the pivot axis 98. 

The linear actuator 310 includes a housing 312 and a plunger 314 
reciprocably mounted therein. The housing 312 of the linear actuator 310 is mounted 
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to a bracket 316. The bracket 316 is mounted on the shelf 160 of the headwall 
support structure 76 by fasteners 318. A pair of links 320 is provided. At one end 
322, the links 320 are pivotably mounted to the caliper arms 302 via respective pivot 
pins 324. At the other end 326, the links 320 are pivotably mounted to the plunger 
5 3 14 of the linear actuator 3 10 via a pivot pin 328. 

In the brake-engaging position shown in Fig. 3, the plunger 3 14 
extends outwardly from the housing 312 causing the left link 320 to pivot about the 
common pivot pin 328 in a clockwise direction and the right link 320 to pivot about 
the common pivot pin 328 in a counterclockwise direction. Such pivoting movement 

10 of the links 320 causes the pivot pins 324 to move in opposite directions 336, 338 
toward each other to, in turn, cause the calipers arms 302 to close so that the brake 
pads 306 are pressed against the outer surface 308 of the pivot tube 154 to impede the 
pivoting movement of the arm 70. 

In the brake-releasing position shown in phantom in Fig. 3, the plunger 

15 314 retracts into the housing 312 causing the left link 320 to pivot about the common 
pivot pin 328 in a counterclockwise direction and the right link 320 to pivot about the 
common pivot pin 328 in a clockwise direction. Such pivoting movement of the links 
320 causes the pivot pins 324 to move in opposite directions away from each other to, 
in turn, cause the calipers arms 302 to spread apart so that the brake pads 306 

20 disengage from the outer surface 308 of the pivot tube 154 to permit the pivoting 
movement of the arm 70. 

Fig. 4 shows a third embodiment 400 of the brake to selectively 
prevent the pivoting movement of the arm 70. The brake 400 includes a caliper arm 
402 having at least one tooth 404 formed thereon and a gear 406 mounted on the pivot 

25 tube 154 for rotation therewith. In the illustrated embodiment, the gear 406 has teeth 
only over a section of the outer periphery thereof. The caliper arm 402 pivots about a . 
pivot pin 408 mounted to the shelf 160 of the headwall support structure 76. A linear 
actuator 410 is illustratively provided for moving the caliper arm 402 between a r 
brake- engaging position shown in Fig. 4, where the tooth 404 engages the gear 406 so 

30 that the pivot tube 154 and the radial arm 70 are prevented from pivoting about the 
pivot axis 98, and a brake-releasing position shown in phantom in Fig. 4, where the 
tooth 404 disengages from the gear 406 so that the pivot tube 154 and the radial arm 
70 are permitted to pivot about the pivot axis 98. The caliper arm 402 is spring 
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loaded in a direction 412 causing the tooth 404 to engage the gear 406 to prevent 
pivoting movement of the pivot tube 154 and the arm 70. 

The actuator 410 includes a plunger 414 reciprocably mounted in the 
actuator housing. The plunger 414 is coupled to the caliper arm 402 by a pivotable 
5 link 416. The housing of the linear actuator 410 is secured to the shelf 160 of the 
headwall support structure 76 by a bracket 418. The bracket 418 is mounted on the 
shelf 160 by fasteners 420. At one end 422, the caliper arm 402 pivots about the pivot 
pin 408. At the other end 424, the caliper arm 402 is pivoatably coupled to the 
pivotable link 416 via a pivot pin 426. 

10 In the brake-engaging position shown in Fig. 4, the plunger 414 

extends outwardly from the actuator housing causing the caliper arm 402 to move 
toward the gear 406 so that the tooth 404 engages the gear 406 mounted on the pivot 
tube 154 to prevent the pivoting movement of the arm 70. In the brake-releasing 
position shown in phantom in Fig. 4, the plunger 414 retracts into the actuator 

1 5 housing causing the caliper arm 402 to move away from the gear 406 so that the tooth 
404 disengages from the gear 406 to permit the pivoting movement of the arm 70. 

While the invention has been illustrated and described in detail in the 
foregoing drawings and description, the same is to be considered as illustrative and 
not restrictive in character, it being understood that only illustrative embodiments 

20 thereof have been shown and described and that all changes and modifications that 
come within the spirit of the invention are desired to be protected. 



